the lymphatics of the intestines and the mesenteric veins,* in some animals is in favour of this opinion. With The termination of lymphatics in veins is an important fact in relation to the present inquiry. It shows that fluids flow into these vessels independently of the action of the heart; and were the same result observed with respect to other minute vessels, the received doctrines on the circulation would necessarily be greatly modified. By these we are taught that the blood is urged through the capillaries into the veins by the impulse of the left ventricle.
The fact on which it mainly rests is the direct connection between arteries and veins. The capillaries examined by the microscope present phenomena which can scarcely be adduced in confirmation of this opinion, though they are usually regarded as furnishing decisive evidence in favour of it. The following description of capillary circulation is given by Magendie, the accuracy of which will not be questioned. " It is evident that the two columns of blood, the arterial and venous, are greatly modified in the different stages of existence. The venous system always exceeds, and to a considerable extent, the capacity of the arterial; but much less from birth to maturity, than from this period to advanced age. When the heart and its associated organs of circulation are the least capable of propelling their contents, the column of blood to be moved in the veins is the greatest, and yet eminent physiologists contend, that this is directly influenced by the contraction of the left ventricle, and is deemed the only efficient cause of motion. The difficulties with which this opinion is fraught have led inquirers not only to doubt its soundness, but to propose a very different explanation. The removal of pressure from the upper part of the column, by the dilatation of the chest, has been regarded as necessary to account for the circulation of blood in the veins. If we consider that the venous column is augmented, and the vis-a-tergo diminished, with advancing years and varying conditions of the body, the prevailing opinion will be acknowledged to rest on questionable data. Haller, in his elaborate work on physiology, presents numerous calculations of the capacity of the two systems. Estimates are given of the relation between arteries and their corresponding veins, and it is shown that the capacity of the latter always exceeds that of the former, and in some instances almost to a quadruple extent. The difference between the smaller arteries and veins is rather a matter of conjecture than experiment. It is, however, admitted by all writers, that the latter greatly surpass, both in number and capacity, the former. The difference between the two systems is represented by Haller, in the ratio of 4 to 9. This can be regarded, however, only as a distant ap-proximation to the truth, and does not convey any idea of the temporary or permanent changes produced by disease, in which the differenco will be much greater. The arterial fluid meets with many obstacles in its flow to the brain.
It circulates against its own gravity, and much of the force with which it is propelled is lost in striking against the angular curvature formed by the internal carotid in its passage through the petrous portion of the temporal bone. The blood which enters the cranium is very much retarded in its motion by the peculiarly situated, as well as the minute divisions of the arteries, pre- viously to arriving at the cerebral substance. These conditions protect this delicate and important organ from shocks which would be felt were the blood sent to it in a copious and uninterrupted current.
The contemplation of these conditions will scarcely allow the supposition, that the force of the heart, immensely weakened by the difficulties opposed to the transmission of the blood, is, nevertheless, sufficient to urge this through a mass of arterial and venous capillaries, and at length through large sinuses, which cannot aid the circulation, to the termination of the veins in the right auricle. The force adequate to the production of this effect is certainly not furnished by the heart.
A just explanation of the phenomenon is found in the powers possessed by the capillaries. The heart conveys the blood through the arteries and their subdivisions, but when it reaches vessels of exceeding tenuity, it no longer circulates from a vis-a -tergo. The blood, after this complicated and devious circulation, will unquestionably flow into the jugular veins in a slow and equable stream.
The direct influence of the heart cannot possibly be traced in them.
A contrary opinion is, however, maintained by an ingeni-ous writer, but on very slender grounds. The imagined necessity of a quantity of blood escaping from the cranium, precisely equal to that which enters, is no corroboration whatever of the opinion of this ingenious physiologist. When the vital organs become diseased, the strict relation between the two quantities is interrupted, and yet the blood continues to circulate. The phenomenon is observed, and in a very marked degree, whenever, from disease of the lungs or heart, the blood is prevented from flowing freelj into the pulmonary artery. The pulsation arises from the retrograde motion of the venous fluid, and not from the successive impulses of the arterial. It invariably exists in the circumstances mentioned.
Another remarkable peculiarity in the venous system presents itself in the liver. The arterial blood which has been sent to the abdominal viscera passes, after performing its respective functions, into venous radicules, and ultimately into capacious veins. These, however, do not convey it to the heart, but terminate in one large vessel, the vena portarum, which enters the liver, and divides and subdivides into minute branches after the manner of an artery. (To be continued.)
